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[MM 1 1 m-S a 0®£fcFi«3£3E*fc£ £-?~£IS 

[MM 2] »mik:*s^-c, mie«sR#es«r»A 

[MM 3 1 MMlK*swr v meaae#S«r5RjA 

IMM4] w**i»s3©v^-rnwc*3t^ m 

IBa8lK*ifilC*Jlt5«St*tt. 1 . 5xlO" 9 flcm|^ 
TT ft> 6 r k b i" 6 #^^^ito 

[MM 5] ft^l75S4<D^i*n^ir*5t^T. ffl 

[MM 6] m*Lft&M&&&&k-t&&mG>9S-<o 

[MM 7] M**6lc*5V^r, HfrfB&JHSritTC-r* 

[MM 8] »M7K:*5Vvc, gflfS^JlSrjlTc-rs 
tigtotdic, MiBffS-<o&j»£^ y-=v xa 

[MM 9 ] m-m s <o«i* t r 

SrW^»jr»*f *X»fc, ^ y-=^^^y®xair U 



IMMiO] MM9(^ioV^r, — *<V-7/\s*ut 

xa*rXffl*-C313K LTfr £ 1~S 

[MMl l] a:t»2a<oE»*«jtfc^M 

*-©K«±l2:)ia»BSr^-rsxai, ttClfift 

•rMtsiti:, »ib»«+ic, tfrfa^tKSrM-rxa 

M£ fcf*#l £ &JH SrittE f T /u* fc* 

[MMi 2] MMl llc^T, itmBUMSLltx 

[MMi 3] MMi 2(^v^T. ttffi&Ktt* Ml 

[MMl 4] MMl 3lr*3V^, ftrfB^KH:, X 

s] mmi 4^c*3v^T, meA^^ittA 
ftk?%&m<DVT77yk<Dm<nmmm{c&vz>i&m 

m\±. 1. 5xlO" 9 Qcm^m5ri:^i:t 

[mm i 6 1 mm i 5 icfc^r, $mm&n<ou 
&, 

[»W<OB«BftftM] 
[0 00 1] 

[0 0 0 2] 
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Ti^So 

[0 0 0 3] L**Ufcj&se>, «!4r±Bfc»fci"5«Ei»"e 
i) IMMrt-s i *©l£»ja[*3ftsa<, M^JBRMittK 

an-*\ ^y-^«ita>iaflift^ -tv^x^co^; 

[0 0 0 4] rcoj:9^^MSr«^t-5fc*tc, 
B 1 J: 5 feMMBiMMffift (Proceedings of 1994 
VLSI Multilevel Interconnection Conference, pp. 49-5 

5 : 9i^«[ i hwx) tmnztix^Zo 
[0005] B\mm i \£7*£titLm%:<Dg>mmmmm 
tt, *«>ia:lk*rKJh'f-5^ yr^^nt tr, t a ft 

if Sr«t S i RflJK2 fc<Z>fBlc*tp«BfiT?*>5 Q ftfttt 

<Z>5*>. T»©S i BfcftJK 2 *©»Ktt, ta^!) 
7^Mias*ISix, M§&^y T**yU4 _hic. 

■ bokiwb^l-c. tmmmAts^x^ 9 mm 
JiIfb<^s i»k»2<obrrah— /i/&t«Wcfe, ^y 

[0 0 0 6] a*<0#*B»0»3S#ifefcUr, 

•XT7?r&f&arr&m<Dthtmh\*x* ^mnmmm 

(C^§^-<5^"& (Proceedings of 1995 VLSI Multileve 
1 Interconnection Conference, pp. 337-339 : 3IA#d2 

«ffl#arctt* y r«i a ia«rjc»K : 

[0 0 0 7] 

*5»*B**JBffi«"cr±. fcrr*-/i*0n:«aso. 3^ 
©»*fc«ttj&s*s < ft So hr« 5iffl«iar^2ic^s 

SiKSP5><O^SgL^«. 1 . 5 7 1 0 - 8 G c m" 2 & ft 



[0008] EJ»aji<o«»>:*»«ii-sfc«)jctt, t^r 
*#i<z> 10^0 1 tdtt^i-S 2 QM«Tfc-f-*#3WS 
[0009] ±BUfc«*«lc^$ttfcJK3**j»KiJ:?> 

&btifr&m&Mmm\£m^x, mm^m^ny^m 

(Ta) & IHfcTa fc<B£OSfcJ;oT. ii5S 

tca# Lfclfcte^tc J; SiiSte^tD^ft <^ t>g|S<D 1 
o^^^^ttSo 

[0 0 1 0] ^mwontton. rco*?^ m&mK& 

*5<ftSfc^5«5WlOB8HSr»«fcU, ttttft#JBSIft 

fc^LTfc, &&*£^i#**^lk^S#iitt^ 

[0011] **Bl3<©fflW>@ttHt. !»»««0>«*fc:J: 
S ffilfcaM<£> fSM<a ft t *£JMB*Mtift& W <£«j£3Fifc 

[0 0 12] **M<oJElz:«i©Btt«:, *T???im. 
[0 0 13] 

iHi««r^#fc1-*AJW>&fc!K ft-®i!<E«ill£ 

tfTT/^^SfiKasp c&jg^db<ogs£-?-e£-^s r 
«#ftuftv^r th. %m<n— oTfcSo 

[0 0 14] *»W0>*Jilffilft©#— 

^L3tm, ^y-^y^iitx, ^fcs^^Tfc^ 

^^t7;WtD7tf/l'Tt (Hh f a c) \C 

[0 0 15] Sic, fS-<DSHK&-*-?tt, *»rfr5H 
h f a cMh «©*MfSrafffi+-t?56aurfT 5 r. t 

t>mmx$>Zo 

[0 0 16] 
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*wojB-<ojH3ft*«6-cr± % Hh f a c#x&imbm<o 

MffiZM^mffiXfr p:i:iaot, ^TOia^^ 

*e>n* Hh f a c&mt cvd\z£z> rn&mmn. m 

[0 0 17] 

j»©flffB&tFjiEiB^yT^^^«fctLri^5. las 
{urates ^b^^v (TiN) a^45/<yr^^/u 

So 

[0 0 19] H3f±, **Mo»-©jafc«>^IBli:«s 

[0020] a 2 £ ramie* aswjtiwm $3**: 
§o isaiHraoi&RRi: lt, s i mtmi tsimt 

2* row;:, trr*— /v&w»**«j*4ttTv^5 0 t^r 
/^ai«wwffi«ctt, (tin) a^#s 

^yr^^nfflt^ti^o 0 2id^$nfciiiias 
emtetrt&i^ TiNo/<yr^^;n^ sii 

M2 <0«ffi£l*Mlv\ s i »k«7 ©«Wctt»fi8 

»4twcAJi, HP^b. &3£fcr^&£j&#<b-rs&ji 



[*IS&Ji[pJ±<OfiHH£ & o TV ^ S„ 
[00 2 1] B 4 tt, ^^^H^HJgO^lC^S 

[0 0 2 2] El 4 cojgittt, tTT<Ofl|jtttB 2 <oB— <0 

M&lhffiS i&KK (S i 3 N 4 DS 7 3ft«tt»tT«>«. 
BPti,- ±JBfii»r4, 2IOS lBfbK7 £ 2Jfc0S i S£ 

[0 0 2 3] B4 0ftjWJ|R£R«lto:, Ufgaig 

3t*sjii-(o»K«fc m cmm<Dto*&t*k*> *imx$> 

So 

[0 0 2 4] **Wl!l«*#jiiffi«<Ojl|5t*«fe© 
[0 0 2 5] *i\ B5 (a) ©ijfc, S iHftl2 

&&miz&tti£m&L±\z, micz^xm&tsfntm—m 

i<oE»4Sr»«'t-«o fMBioeiliHc, s iKfbJR 
2ld#i<* 5 0 0 nmCi&SrJftSU ><!)r^^l <!: L 
T, T i Nl^llf2 0 nm«ltCVDjfeT?^ffi|ClWI 
Ufc«» 81<DJ&$rCVDt£j: *>®U£8 0 0 nmW&t 

s. we, -itzmmm (cmp) wt^y 

[o o 2 6] j&icbs (b) coj;p{c. mmmwtmti, 
r, s iifbl (s i 3 N 4 ) 7. s iSMtJI (s i 

O z ) 2 Ir^Jlf tl 1 0 0 n mStjt6 0 0 n m^if t 

^ (RI E) *m\ S igfbgl (S i 3 N 4 ) 7l£^ 
i"S^T^— ^8 &Bf$rfZo R I Elctt, F!)7po 

(CHF 3 ) ^7XrMl\ ^5/^>-^$rS i 

(S i 3 N 4 ) 7©irr^>"C^ifcU. 

[0027] *tc, sis (c) <dj:5^, ±m^. mm 

3 0 nm<DT i NlR9$r4aiU f^C< h!i7PP^^ 
V (CHF 3 ) ^X-rfciSRIEtxyf^y^ 

T i S i ftftR (S i 3 N 4 ) 7 «:««»: ; 6fc 

*LT^(D^®SrKW$^:S (0 5 (d) ) Q CHF 3 

■^^SiSr, ff^JlTo r r, RFflK&l 0 OWO^tt© 
[0 0 2 8] ^(C, Aft : *feK= 1 : 1 0 0 <Dp\<&<7)%; 
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> (Hh f a c) ^«HIISr»©^)H'CfT9. S^-r 
>>*-rtlc*K*rWAU ^KtaS 2 0 0t, ff^io 
Tor r ©*#-e*ES:Hh f a c #ffl^UC 1 05>TO^ 

[0 0 2 9] ffllrCVD^iJ|8 0 0 nmfcfc 

SJ:9l!i*t39rt-4. w^«o*ifflfi, ^KttHhf 

/<yr>^fcLt, ^^y^STC, IJISOnmOT 

WCR1EU *rJBS<OEi»5Sr^'r* (B6 
(e) ) 0 

[0 0 3 0] &tC N ^:|Bmic«$#JeElk<OStit^r^ 
[0 0 3 1] Si\ a 6 (a) ©J:5fc, S i SfefhMl2 

[oo 3 2] ?5cicgi6 (b) wipe, mmmmmti, 

X. S i»bR (S i 3 N 4 ) 7, S igfcfLJS (S i 
O a ) 2 1 0 0 n m&t*6 0 0 n 

y^^^-f— "c?bj«u sjstt>f^^y^^^ (r i 

E) *ffV\ trr*— /W8«ft*i-5. RIECI^ h 
y7PD^y (CHF 3 ) ^7Xv*fflV\ ay^V 
^£S i^fbJI (S i 3 N 4 ) 70ir^T?ffJhU ^ 

V (CHF 3 ) 7 > 7Xt^V>, S i NI&7&R I E 
[00 3 3] #Cl£ % : *fi7K= 1:100 <D$J^tf>* 

5«§lfci, *B*"C5»W»» 
s> * J: 9 a&RfflLhlctt* L,iz.m<n »7b*7 

\££*)&3:'tZ> 0 Si^bl2. Sifitfl*7Jb 

tcfl* L fc 7 vi u # — > h V 7 h tf- 7 J; 19 fl&fc £ *l 
S e Stfc, T i NK9«:^ie(cKff 3 0 nm*igfi-S 

me (c) ) . 

[00 34] li:<h!)7nn^^y (CHF 3 ) ^ 
LTlpao^ffi£#|ii£-fr.5 (06 (d) ) 0 CHF 3 y 

v^I^r, jE^f 1 T o r r > RFt^J 1 0 0 WT* M 
«:15MHHf5. »ifc:*B*=l : 1 0 O©»&0> 

mt#m#»m\z i s^nuaut*, «*t?5 5ww«»- 



[0035] ^t7/utnrtf/vrthy 
(Hh f a c) ^*aa«r»:*o^lBT?lT5. XfflT-*^ 
'<-rtfc:»R*#AU 0 Ot, EE^jl OT 

o r r<D*fl=-C*S4rHh f a c SHftlc 1 04MB* 

[0 0 3 6] ^ CVD£rCMJ?8 0 0 nm0tf£:Jg 
iU IBJi«r»dc"t-S. £*>0fl0>ii»Ht* #£L<f*H 
h f a c 2f**MMC«tC, XffltJKWS. WlO-hS- 
S&fc^y LTT i Nl9^rif 50nmt 

7* h y tR i E-e*©xyfy 

u m-^g^Ei® m ezmm-tz (me 

(e) ) . 

[0 0 3 7] 07tt, 4c«^(Cff $»«£tt®SiK«rtt: 

[ o o 3 .8 ] ±&<Dmmm t mmcn-m m ^gas 4 * 

JRilfcUfclfe* S i 3 N 4 „ S i 0 2> Si 3 N 4 , S i 0 2 

^j«7?cvD*"ejK4:«aht-5 0 mww:«x«xi 00 

nm^ 6 0 0nm* 2 0 0nm x SOOnm'CfeS, 
^&-eT i NM9 Srll?5 0 nrntSfS 
(0 7 (b) ) 0 

[0 0 3 9] ifT/^-^7t h U y^77^-T?i 
J«U CHF 3 7'9X-7^TTiNl9, 
SiO a , Si 3 N 4 £R I E uc. er*— ^8.Sr»j* 
t5„ trr^— /Vaiy^V^^ _bJMH«>S i 

-T^lt-rS (B7 (c) ) . 

[0040] mmz, 

/W©»&aSTJMI©S i 3 NJSt7fc*Lfc3f'C3iy^>' 

U S i 3 NJ^7«:3i^^v^L'C. ^-^@o^g|4 
<0*BSr«Ui"S. T i Nl9l:i®|:iJ|3 0 

nmWU i^C< hy7nn>^ry (CHF 3 ) ^7 
X^iCiSR I E-eaty^y^ TiN9^L 
r«G)*5«:»fflS*S (El 7 (d) ) 0 
[0 0 4 1] CHF 3 Zf7X^m&lZ&iT, 

^X^^tQiSiSr, ff^lTo r r, RFtAl 0 OWT, 
^^rl^ratT9o #i»:*B7k=l : 1 0 0 (DfiJ^cO^ 

s&ffiaifcs, *fi7K^5^ra*^ 

^ (Hh f a c) ^ftHffi«r*©^mt?tT5. 
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Tor T<D&&xm$L%Hh f a c#®mtCl 0#ffii* 

[0 0 4 2] geld, CVDffi"CMl|t8 0 0 nmCO^Srii 
©•fSo r.CO^O^fl x ^L<ttHhf a cpt/^^Q. 

[ o o 4 3 ] w J*w u vyfyrmbiLZh 
afr<o ^ r nmmmmt: xmytm+ftitm (x p 
s) xmm^fum^ mm<Dmmitm>^±^myc^ 

®(C##Lfc 0 lffito&ltffite. Hh f a c^&SlC 

[0 0 4 4] B±RMLfc*ife-CJH3fibfc»ifr 
[0 0 4 5] _h&b*:J;?tc, *JgH0M£tt*Hi-O 

[0 0 4 6] *»MlcJ:Jxwr, ^^^MCiot, 
Myr^^U (Ta) t<OBJ£^ XK, mtTatV 



[0 0 4 7] 

fc»««B©«tt*«r 1 . 5 x 1 0" 9 Q c mttTfc-f- -5^ 

£a*-c£5 0 rixfct, S&o. 3 ^^n^trr^^^ 
*oT»#£nfc^»<ottSMs* l / 1 o let 

[B)2] *XeQtcff«#S'iBlft<o«|3t<off-(0«tt»lB 
[IS 3] ^^t^^#@gEIS<D«i§co^-(D^^ 

IB 5] ^^ic^^#^Kj»<oK5t^ifeoB-<7>||J£ 
[19 6] ^^tc^^^@^j»<DS5t^o^-co^lfte 

1, 9 ^!I7^^ (T i N) , T i N§ 

2 S i HMbJR 

3 #t2>-i£A/i 

4 m-m b <d®m m 
s mn®@<DK» (tt) 
e * trr^^^ («) 

7 s i ttf bK 

8 trr*— 

10 ^-^s<de«» 
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